A neuroprotective role for gap junctions.
Glial-neuronal interactions have been implicated in both normal information processing and neuroprotection. One pathway of cellular interactions involves gap junctional intercellular communication (GJIC). In astrocytes, gap junctions are composed primarily of the channel protein, connexin43 (Cx43), and provide a substrate for formation of a functional syncytium implicated in the process of spatial buffering in the CNS. Thus gap junctional communication may be neuroprotective following a CNS insult that entails glutamate cytotoxicity (i.e. ischemia). We have shown that blocking gap junctions during a glutamate insult to co-cultures of astrocytes and neurons results in increased neuronal injury. To assess the effect of reduced Cx43 and GJIC on neuroprotection, we examined brain infarct volume in wild type and Cx43 heterozygote null mice following focal ischemia. Cx43 heterozygous null mice exhibited a significantly larger infarct volume compared to wild type. At the cellular level, a significant increase in TUNEL positive cells was observed in the penumbral region of the Cx43 heterozygote mice. These results suggest that augmentation of GJIC in astrocytes may contribute to neuroprotection following ischemic injury. These findings support the hypothesis that gap junctions play a neuroprotective role against glutamate cytotoxicity.